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[HR^f^S] H04L 27/18 

14 0 2 
[Rife] OjP 

i&ffijuzmm] tt&j\\m&mitim&L&mmKi4 5 o 9*^;^±h^^ 

[Rife] 

[#fFffiJSSA3 

£4 0 2 

[fti&xtti&iM am ha 
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[ftSA3 
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[#3±3 

[^ftl§?l&5##3 039240 
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mmm 

mm tsytfivtf inmate. 

m^h [k] S:«rlS«f±-e2fe*S«KS^:fc##h [-k] &, 
-e ti *i3ES8#-^ £ L T ffi # -t £> mm t. , 

i©3Kil##i:fS[^Jh [k] &^ra«[±lf^ J R«R3*fe«^h [-k] 



dft(a|>J)= 



coaffn 3 + jsmfln 3 (0£n£i/2) 
cos^Z-b) 3 -jtmfi{L-nf {Ljl<n<L) 



fcfc58$tf!lhT*, L h CD^S, k ©fgBte 0^k<L, 0\ZO&>ft 

[»#3S3] tafEfg# h [k] # 
[»2] 



A[t] = 1- 2 mod- 
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[80 1] 

k 3 8c?i| hf, L h W« 5 , k roffifflti OSk<L, mod 2 (x) !± x 

[o o o l ] 

*mw&. mmmtfmmmzitm-tzm^itmmm^tLT i /- 1 © 2«# 

[0 0 0 2] 

£ ft: {C M L T ft $g & fljt »J ffi L T ft 91 -5 . 

[0 0 0 3] 
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[0 0 0 4] 

»5i5£^jft«icjt«'ts^h [i] i: h[i] ^mmm±x^^& 

■e©^*IJ:y, h[i] 2; h[i] £<fctfh' [ i ] h'[i] (D^SWB9 ("T 
fcfr-fc, gBffllfS) tth[i] £ h'[i] 6Dii[|R^g*a*lc^L<, -f>A°;i/ 

h[i] £ h'[i] offljsffiWH: h[i] ^ h[i] , ^>^VA«h'[i 
] £ h' [i] ®(t:^^«^ii^lC^L<, te:&3:0£&£ 0 

[0 0 0 5] 

h[i] h h'[i] l£, 02 1 £EJ2 2 fc^-r j:e)^-S©X-r-^M#T^ 

y^ynmmtnwLWL (#&:hz) , ^fs^^r^ t*&s 0 

i£T?J!?tfr Sfe^lC^-r-^M-^ h[i], h*[i] EI 2 3 £ 

024 ic^-r «fce>jcaa«*«aPi«rJc^t; < r-scos##Tf5£fti--r*.- 
■vy-fv yirmmmz iooohz £u jf»iftic^U2o*>^i/r 

[»0 2] 

*M A M tfMSBUSH TIE^^i-ct 0 iJUfiSrHgE tau ^ 0 (7) £ 

t^M^4 0 fcfc5 0 
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[»3] 



19 



19 

E 

1=0 

cos 100/ 



+ y i cos 2 -^_200z +y^cos 2 -^-300z +Vcos 2 -^-400z 
fflB 1000 jSg 1000 1000 



59 



1000 

4^f 2 2^^. 2 2*r 2 2*r ^. 2 2/r 1 

= V cos" 2/ +cos 4z +cos 6z +cos & 

20 20 20 20 J 

^flf 2^. nl If 2^o .1 If 

= > < — c °s 4z +cosO +— cos & + cosO +— c _ 

&\2{ 20 J 2[ 20 J 2[ 20 

If 2;r n \] 

+ — cos 16z + cos0 I 

2( 20 JJ 

19 fl 1 1 1 1 19 

= V — cosO + — cosO+— cosO +— cosO =V2 
2 2 2 J j&r 



I cos 12i +cos 



= 40 

[«4] 



0 ton =20 



i 



1=0 

39 2jt 2/r 59 2ff 2*r 

= y cos 20Qe ■ cos 100* + V cos-^-300i • cos-=^- 200z 

m iooo iooo m 1000 1000 



79 



2tf 



+ > cos 400i • cos 

sit iooo 



2g 
1000 



300z 



19 { 



2n .. In „. 2«-,. 2jt... 2s- _. In 

cos — 4z • cos — 2i + cos — 6i • cos — 4z +cos & -cos 6i 

20 20 20 20 20 20 



J£,flf In, 2n n 
cos — 6i + cos — 2i 
20 20 



1 1 f 2?r rt . 2tzt 1 

+ — cos — lOx+cos — 2i 
J 2[ 20 20 J 

— I cos — 14: + cos — 2i ^ 
2[ 20 20 JJ 



= 0 



mmzLTtintztmbfrizTmzTjk-r&^izmsM ta U =±2o, ±40, 
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±60, ±80 ©fc£l*V*f JlfcffiStBBBtfO fcfcS. 
CR5] 

-to«]=0 (tau = 0,±20,±40,±80) 

1=0 

[103] 
[»6] 

'40 (taw ~ 0) 
0 (taw = ±20,±40,±80) 

[»0 4] 

mz h[i] t ^'HcDtiStgil^^^^o 

^lC3^"rj:^JCI*ra^ tau # 2 0+>- £ £t>*- 2 0 Vyzffr 
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mi] 



■ 

79 _ _ 

= ^h\iji'[i -20] 

= y cos-^-200j -cos-^-400* + Ycos-^-300i cos 
iftg 1000 1000 1000 

™ 2«- ... 2^ ... 



™ 2* 

+ > COS 

m iooo 



2at 
1000 



300z 



2u 

400z cos 

1000 



20Qi 



i=60 

In A . In t In 2^r^. , 2^ 0 . 2jt ' 

— 4i cos — 8z +cos — & cos — 6z +cos — 8z cos — 4z 
20 20 20 20 20 20 

j 

I cos — 12i 



= % cos — 4z 
f=tf[ 20 itu 

"flf 2*r . In \ If 2/r J 
= > \ -z\ cos — 12z + cos — 4i +— cos — 12i+cos0 
20 20 J 2[ 20 J 

If 2*r,„. 2ti 1] 

+ — I cos — 12i +cos 4z i 

2 [ 20 20 J J 

19 t 



v 1 

i=Q 

= 10 



^2~ C ° S § 2 



NflSH tau #± 2 0-9->^;i/j^^©i:^tj:H^5B|S:©it2<Mi5:^^ bt©tt 



79 



10 (fail = ±20) 

0 = 0,±40,±60,±80) 
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[»0 5] 

J^_h©M^J: 1 ; h[i] £. h[i] h'[i] £ h*[i] <D 

h[i] £ h*[i] ©fflSffiKttS &0 £t£2> i fctffc 

mv^*_*u£ Mi] £ h'[i] ©e^ft^^^tt-r mi] a 

h[i] ©Ba»tt4#&*fcm&0, h'[i] £ h'[i] ©flGM^**^** 
[0 0 0 6] 

v $ M^tiit & § i i: & a eutc & $ n tc v> x & & „ 

[0 0 0 7] 
[0 0 0 8] 

mmmmm^^-^x. fr^m&&mmm<n-mz.& l mhxmk-tz> c-r& 

fg#h [k] S^raWJiTf^^Siirfe^h [-k] 
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itffi7L x & s -7 s v * ft^'&mmmT'&z „ 
mi] 



dft(a[a-])= 



cob 0 n 2 + J sin fin 3 (0£«£i/2) 
cosJ?(Z-n) a -ysin^(z-«) a (Z/2<n<i) 



fcfc*»#fhT?, L h ©SS, k (DmWlt 0^k<L, 0\*O&>ft 

3*#£ 3 ©^EJJite, fSfiBfe^ h [k] & 
[«2] 



A[t]=l-2mod : 



Jr 2 



2Z 



[101] 

t *5«C?IJ h "C-. L lijftyij h C0*5,kro^H(± 0 £ k < L, mod ; (x) l± x 



[0 0 0 9] 

JS* T J c El ® £ # m l> X 2fe |g 0£ © H jg © & M i c o v % T & 9! "T § . 
[0 0 10] 

EI*, 3EI8ISHU©11 tt^RB;R©»tfrj h [k] ©£f&#|-e, 12IJ h [k] 
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-A — K^iTlC J: y Zl*l£tf)IIIi&£:|g3E£-r£l§-£-{±R0M (Read Only Memory) 

© & * m l tms& & j§ v ^ ti «a v * „ 

1 3 tf)*-f y^-fcMfil &£V>1±- 1 ODA^^fCJ&CT h [k] £ h [-k] % 
9J»J#*.S-fe l^#T-&U, Aijf§## 1 Tf»ofclS^tt h [k] 
«afll©fi}AS:I^U AiJi^-lTfiofclg^li h[-k] S:4^tS4 



£r[«]= 



ff*[Z-«] =co S ^I(Z-B) 3 j- J r S in^i(Z-fl) 2 J (Z/2<n<L) 



H[n} = 



'casffn 2 *jtmftn 2 (OsnsZ/2) 
cosj^Z-n) 2 - jsinjflfz-*) 2 (Z/2 <«< Z) 

(2) 



(1> 



real { IDFT («"[«])) = real ig£f[»]exp (o s * < z) 

HH1 (fKlH 



(3) 



(4) 



IDFT '.inverse discrete Fourier transform 
L : period * : complex conjugate 



r 2 =-l 



(i) 



5£ (l) ICaVTSS LOD&SlSfStfU H[n] £5$ (3) «k e> lc^^ _ ij 

f*bfc|fetcH8P«:3Sl*J»7ff *[k] &£l*U £<btc g[k] (4) ic^fj:? 

(c^tcR^tCi/^ h It h [k] ##e>*ia. 

(1) , (3) , (4) <Z)t£(Z>/^*-# a& h [k] tf)'ffifC 
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/\°^*-# a « 1 J: yfc-M^g^'in?, -$2iftfc«:2 fc-ttiii&v*. 

j£ (1) , (3) , (4) T*:R£L=5 1 2, A7^-^a = 2i:lT^bt 
h[k], h [-k] <0«&^ft^;ft02 £03lCj*"r. 

(1) , (3) , (4) JC<fcoT£j5fc3*lS»#| h [k] & TSP (Time S 
tretchedPulse) £ LTftJ £>*lT £ U > i^^JER^t^^TT?**. 
[0 0 1 1 ] 

£t=.. &mm& 2 <d 2 i tiiR^j h [k] ©i$raw&&«3-&fe»#[ h t-k] & 

^^Rfc-tSFIR 7-r;i/*-eS>»J, 2 2li h[k] fc:^ 
FIR 7-f;i/**C*S B 

2 3 fcj:l>*2 4 tt2mai»SS-C&S„ 

AjlLf=.$£MiB^* J £tl?ft 2 1, 2 2 T?7-r J19 V>tfV1tm 

irt'AM^WJ h [k] T-&o£*§-£\ FIR 7>f;H2 1fflffiiJ, 

fc>*> h [k] £ h [-k] BUic^-TJ^K:^ 
2 Otf>f§# CD i»tfi* 5£ (7) T*^£*l£ 0 
[»1 0] 



— FIR 2 2CDffi#, -r^fc-b h [k] h [k] CDtf^^fi^^^ 

A#M##tfc#l h [-k] -e&ofc*^, FIR 2 l©flJ^jttH5, FIR 

^oT, «Mia»2©ffi^jctt3EWia»i ©A*<z>2fflfg#©ffiK:^iSLfcfli 

[0 0 12] 



^[»] = A[n]*jc[«] 



X-1 




tfJSE#2 00 1 - 30510 5 8 



#2000—167316 
&—2ZteW<D&'&s h [k] £ h [-k] <DWMft&&&fr\*>(>rtJlXllt3iV* 

[0 0 13] 

m^mmmvit, »Jh [k] (5) fC«fcoT£/aUfc%<Z>&MV%S. Z 

Ufc»#fh [k] sSU), (3), (4)iCj;oTMLth [k] & 
* U y^UT-ffiffcL/fe^OtCW^L, 5£(1), (3), (4)CJ;ot^Lfch 



A&-] = l-2mod 2 ||^|| (5) 




mod 2 (x) : x modulo 2 
[ J : floor 

x-mod-,(x) 

= n 

2 



(6) 



n : integer 

& (5) tpa> mod 2 it 2 &&£."?&m&mn&&*. 
mo 6] 

5£ (5) T'Lffii5:4 OiiLt^lfe h [k] £ 
feh[-k] fflM&fiifn H6i:B|7^t. 

i^T?ttWIS»2©A^#*««^J h [k] T*&o£«ll\ FIR 7^;H2 1 
©Hi*, h [k] £ h [-k] ©g[<Sft^S*5i*l± , H 8 Kj^-t J; ^ \z4 

FIR -7^r;i/^ 2 2<Z)ffiij, -r^t>t»h[k] £ h [k] 



l l 
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A#f§##WJ h [-k] T?&o£*§£\ FIR 2 1 ©ffi^iE! 9 , FIR 

[0014] 

mr.MMffl(Dm^ h [k] h [-k] «2ffi-f3#T?&S©T?, A-K^irffc 
[0 0 15] 

nn& i © i o ic^-r 8b i t u,-i, 1, 1,-1, 

1 , -1 , -1} T*&o£#-S\ £3919% l ©ffiimgl 1 1 <D£?lztez> a 

DLL (Delay Locked Loop) £M V^^MM 2 £M V*jfttf#£lcK 1 2 <Z>## 
«fc *)*V\ti- 1 <0\Zy hFlZ'&rt'f&Z £tf*SmT*$>Z> 0 

[0 0 16] 

u±m,w l t=. «fc e> tc, ^wo^^^^^anisflitt, i/-i©2M^#ic 

-T^t3t>l¥«^M?«tCi:bMt-^) fg#h [k] h^-^h [k] fc^iU:^^ 

«s*fe'®#h [-ki^rtifr-^&sewte-**: brm^-rsigiHiaBih, mm 
m^tmmh [k] &^ra«i±T?^s«s-&fe^#h t-k] l 

tot, #38iJ!JCj:fttf, j«#£*(&#te&£i6^tt&ftfc»#l h [k] £M 
aSfcftt £ « £ £ T* £ -5 . 
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[0 0 17] 

mfflm±x*(D—m<Drt}i^-%o)B\gi%&L • mmc&v^m • urn* 

LX\^Z>(DXmXWte^)lX&J J XizM LT3£v^ 
y X IZM L T 3S V ^3g a & J^T &CM 1" £ „ 

BT2 7iC^fJ:e»lc, '&Mm$&V>A±im j %*. y[i], 2o© FIR 9)1-7 

j )]s*<z>&±i$:^ti?n Pj[i], p 2 [i], 2 o^^ms&cDffi^j^-eti-rti p : 

2 [ih P 2 2 [i]^ «Wia»©m*«: w[i] ^"T-5 0 

^.^.x^iz^-t^vizAi) y[i] h[i] tcin^ffi<5D9>4f a 

$Tgf n[i] Mlltiofet^tfeSiltS. 
[112] 

J**] = *[*]+»&] 

P 1 [i]. P 1 2 [i] &#«bSt?*C©J:^ ICftS. * \tW.ffllW;M:fr&fr £ 

mm.*. h'[i] \*mm Mi] ©^raifl^^^^^itfe^©, 8[i] « 

"r)\s%MWLX3bZ> 0 

h[i] £ h'[i] ©iCiK^S^a^^S^^^BBSJtfcftSihtt^JCSi^ 
[*1 3] 

A[0 = ^]*^]=(^]+«D])*A , [z] 
= A[i]*A , [i]+«[z]*A , [i] 

= 4f ]■*■«[']* 

= 6 2 \i]+2S[i}n\iY , h'[i]+{n\i]*h. , [i]Y 
mz p2[i], P22[i] &#tf>Sfc#C©<J:3fCftS„ r^T' m[i] « h[i] 

n h[i] ©H[ij»^**ji**ea>y, igfwo icjfiw^-cD/hs ^m^x&z 
zt.&9cizwiwm&x&z 0 
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[££14] 

P 2 \i]=y\i]*k[i]={h\i] + n[i])*k\i] 
= h\i]*h\i]+n[i]>h\i] 
= m[i]+ n\i]* h\i] 

pS[i]=W)+n[i]*MT 

= m 2 [i]+2m[i ]• n[z]* h[i ]+ (n\i]* k\i]f 

^JCtftWEKCDffi* w[i] &:£*&SfcTIE©J:"5K:fc&„ 
[115] 

= 5 2 [z]+24zHzMz]+^ 

= 4i]+2JH-4]*V[i]-m 2 [z]-2«[zHi]*A[i]+ 
= 4z](l + 2vz[z]*/i'[z])-^ 

7>«f n[i] # h[i], h'[i] ©SS^y&MV^raTfjg^Tf&tl 
tf h[i], h'[i] 2 SSH:««^U<fc.&. 

[«1 6] 

^ot, w[i] ttTSB©J:3iCfc5. 
[» 1 7 ] 

w[z] * 5[z ](l + 2 • «[z]* A'[z ]) - m 2 [i ]- 2m[i ]»[z]* A[z] 

118] 

|4M]|<i 

14 ffiffi#2 0 0'l- 3 0 5 1 0 5 8 



9 
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fi£oT. w[i] li$ ^iCTIS© J: 3 lefts. 
[»19] 

= + *i) 

C«2 0] 

ft|<l 

if ffi © a ;i/ x © jgfg ft -r * t£ w v It ^ v> &w & Jz g < £ vt -f fc mmf&M # 

*^«WiaK©A*3?>«IEW«# h'[i], ?tet>% h[i] ©BfriaW££:&H 
«KLfe=t(Z){C^>^A^ n[i] ^*3ofc*©7?*ofc»^©tS[aiffi* w[ 
i] ttTfBOJ: e>fc&& 0 

[»2 1] 

w[z]»-^](l-2-4]*A[i]) 
= -«5[z](l + ^ 2 ) 

N<1 

®i 3-®2 0Km&iz&&&T*&mmiz5y#j*n&tfiiat>vitm& 

[02] 

L=5 1 2, a = 2£LX* (1) , (3) , (4 ) JC J: »j h [k] 7? 
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[03] 

02{c^"t h [k] ©B3MtStt&£«S1irfc»?rj h[-k]7?&£„ 
[04] 

EI2{C^t- h [k] £ ®3IC^-T h [-k] <DW.BWl&ft-&frT*& Z> 0 
[H5] 

H2C^t.h[k] £ h [k] e^COgEll^S^^^, &6V^£0 3 iC^fh [- 
k] £ h [-k] S#©ll[ili«#*a*T?*)S 0 
IH6] 

L = 40fcLTS (5) lCfc»;£jifcLfc h[k]T?&$ 0 
[0 7] 

06© h [k] ©#ratt&£«3i*fc»#J h[-k]-£&£„ 
[08] 

@6l3f h [k] i:07(C^-T h [-k] <DmMft&&&&V$>&„ 
[0 9] 

0 6tC^t- h [k] £ h [k] B#®i&f»:fKfi#&#, &£W20 7tC^-rh [- 
k] £ h [-k] &#©il[itt^ft«ia*T?»«a 

[01 0] 

0 1 ©^ffUfj&^OA^f {1,-1, 1, 1,-1, 1,-1,-1} 

<d 8b it ©s/ur;i/^#T?&s. 
[011] 

01 vmmm&oAjjb: Lxmi otDm^^m^t^coMmmijm^, 

b^IT'Ml 1, 1 2 l±**i-£*i 06, 07 izm-t 2W.m j %l£&j3-?Z>^ 
[012] 

fceLliT FIR 7^*2 1, 2 2 *l -e*l0 7, 0 6 IC^ 

t2ff^ h [-k], h [k] t~?Z> a 
[013] 

m-mMM<DmmwM<Dm. m , 1,-1,-1, 1 , 1 , 1,-1, 1} © 



1 6 
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9b i t ©S/U TJim^r&AjJt LXm 1 <Z>HB&T?gESI&a3;rfcoT^.5 0 

HlfO^'J h & (1) , (3) , (4) *J£j*Lfct,<B!g:;av\TV*§ 

o 

££T?5W ©;^^-i»tt L=64, a=l fcI85il/TV*5. 
[014] 

mi 3 tf>f§#£m i <©«uiai&jcA*ufei:§©ttMai*, 0icz>^i®[iii&fc 
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